The dried ripe fruits of the plants from Apiaceae family are used in folk medicine for treating digestive disorders. They can be used in veterinary and animal production, especially poultry, as immunostimulants and as natural antibiotics. Plants from Apiaceae family improve performance parameters of poultry and can be used for prevention of diseases. This article is a review of present literature data on the usage of caraway, anise, coriander and fennel in broiler chickens and Japanese quail nutrition and their mode of action and effects on production performance, blood parameters, cholesterol and fatty acids profile.
INTRODUCTION
The dried ripe fruits of the plants from Apiaceae family are used in folk medicine especially in the treatment of digestive disorders. They are also used as spices, flavoring agents and as dietary supplements in nutrition (Acimovic et al., 2015a) . Apart from this, these plants have real application in foods. The essential oils presented in Apiaceae plants gives them the flavor and stimulate the digestive enzymes and by doing this improve nutrient digestibility.
The benefits that accrue as a consequence are better performance and meat quality of broiler chicks (Lee et al., 2004; Giannenas et al., 2013) . The use of antibiotic growth promoters in livestock production within the European Union has been prohibited since 2006. As a result, new commercial additives derived from plants, including aromatic plant extracts and their purified constituents have been examined as a part of alternative feed strategies for the future (Brenes and Roura, 2010) . Such products have several advantages over commonly used commercial antibiotics since they are residue-free and they are also, generally recognized as safe and commonly used items in food industry.
The use of natural "antibiotics" such as phytobiotics and medicinal plants in animal nutrition as antimicrobial growth promoters is undoubtedly beneficial for the improvement of zootechnical performance parameters and for prevention of certain diseases (Windisch et (Grashorn, 2010) . Many scientific experiments have been conducted to determine whether the use of aromatic plants and the addition of essential oils to the food improve the health and the growth of poultry.
Caraway (Carum carvi L.)
Caraway fruits usually contain around 4% of essential oil, with more than 20 compounds, out of which only two, carvone and limonene, constitute more than 90% of the total oil composition (Acimovic et al., 2014a) . Caraway has great importance in traditional, as well as in modern medicine (Deepak, 2013; El-Soud et al., 2014) . It is often used in veterinary medicine, as in human medicine, for the stimulation of appetite and feed intake, improvement of endogenous digestive enzyme secretion, activation of immune response and antibacterial, antiviral, antioxidant and antihelminthic activities (Hassan and Abdel-Raheem, 2013). The effects that the use of different levels of caraway powder (1.0%, 1.5% and 2.0% in basal diet) had on the performance of broiler chickens was determined and data showed that the use of caraway caused the decrease in feed conversation ratio with increasing body weight. Even though the use of caraway reduced abdominal fat, statistically significant effects in terms were not observed. Drumstick percentage was increased in broilers fed with caraway. Breast meat percentage was higher than others by incorporating caraway by 2.0%, but there were no significant effects on breast meat percentage between treatments. The amount of triglyceride was lower when chicks were fed 2.0% of caraway seed, while blood calcium increased. Antibodies titers against New Castle Vaccine were significantly higher when broilers were fed with a higher content of caraway (Khajeali et al., 2012) . In another study, seven-day-old Japanese quail were used in order to determine the effect of dietary supplementation when applying different levels of caraway seed powder, same as in the previous study (1.0%, 1.5% and 2.0%). The results showed that using caraway in their diet had a significant effect on performance, carcass traits and blood biochemical parameters. The highest amount of average daily gain and the best result for feed conversion ratio, as well as the highest percentage of breast was observed in the group with 2.0% supplementation of caraway powder. The highest level of daily feed intake was 1.5%. The results also show that the serum total cholesterol and triglycerides concentration were significantly reduced in groups with 1.5 and 2.0% supplementation of caraway when compared to the control group (Jafari, 2011) .
Anise (Pimpinella anisum L.)
Anise fruits contain around 4% of essential oil with trans-anethole as the dominant compound, which comprises up to 90% of the oil (Acimovic et al., 2014b; Acimovic et al., 2015c). Anise has great pharmacological importance, and due to many health benefits it can be used in food as a nutraceuticals (Acimovic and Dojcinovic, 2014; Rattan et al., 2014) . In the trial with broiler chickens, anise seed was supplemented to the basal diet in different doses: 0.25, 0.5, 0.75, 1.0, 1.25 and 1.5 g/kg. The obtained data indicated that anise supplementation at 0.5 g/kg give the best results, i.e. had stimulatory immune effect, provide hepatoprotective effect and improve the economical efficiency of production. However, highest inclusion level of anise to the basal diet (1.5 g/kg) had negative effect on spleen, bursa and thymus gland weight percent (Soltan et al., 2008) .
In another study the effect of the inclusion of three levels of anise seed as an antibiotic and alternative growth promoter in basal diet in addition of 1.0, 5.0 and 10.0 g/kg was evaluated. According to the obtained results, it can be concluded that feed conversion ratio is most efficient in diet supplemented with 1.0 g/kg, while antibody titer against avian influenza virus increased in the group treated with 10.0 g/kg. These results suggested that the dietary inclusion of 10.0 g/kg of anise seed can be applied as an alternative to in-feed antibiotics for broiler diets (Yazdi et al., 2014) .
Apart from seeds, anise essential oil can also be used in diets. Experiments were done with different levels of anise oil (100, 200 and 400 mg/kg) added to a standard diet, in order to determine its effect on feed intake, daily live weight gain and feed conversion ratio compared with control and antibiotic group. The feed intake was similar in all groups, while the highest daily live weight gain was observed with the 400 mg/kg anise oil group, followed by antibiotic group ).
The analysis of the effect of mixed oil herb extract containing Artemisia annua, Hyssopus officinalis and Pimpinella anisum on Eimeria spp. oocyst, concluded that this herb oil mixture achieved good results against this pathogen (Titilincu et al., 2008) . In another study, the anticoccidial effect of Pimpinella anisum essential oil in concentration of 7.5% in diets on Eimeria tenella infection was investigated. According to the results, anise did not have a good anticoccidial effect (reduction in fecal oocyst output of 58.83% was noticed and the lesional score was 1.2), but improved the weight gain and feed conversion ratio (Dragan et al., 2010) . The residue cake after anise essential oil extraction was included as feed additive in diets of broilers. The broilers received 0.1, 0.5 and 1.0% anise seed cake for a period of six weeks. According to the results it can be concluded that 0.1% group had the best feed conversation ratio and a significantly heavier bursa. Therefore, the anise seed cake as feed additive can be used for growth performance and immunity that is suitable to replace antibiotic feed additives (Yazdi et al., 2011) .
Coriander (Coriandrum sativum L.)
Coriander seeds contain around 1% essential oil, with linalool as the main compound (Acimovic et al., 2011) . In order to determine the effect of different levels of coriander seed supplementation in diets on performance and blood parameters, broiler chicken were fed with basal diets or the basal diet supplemented with 0.1, 0.2 and 0.3% of coriander seed. From the obtained results it can be concluded that birds fed with 0.3% coriander seed diet exhibited the highest body weight gain, feed conversation ratio and carcass yield and decreased feed intake and abdominal fat pad. There were differences in packed cell volume percentage, red blood cell count and hemoglobin concentration in 0.3% coriander seed supplemented groups. The differences of the other group were not statistically important. There was no difference in the total number of white blood cells, in the count of heterophilis and lymphocytes, nor their ratio among the treatment groups. There was no significant difference for gamma pyruvic transferees and glutamic oxalocetic transferees enzyme activity between the treatments. The coriander seed supplementation also led to the decrease of glucose and cholesterol concentration in blood serum. Based on the results of this study, it could be advised to supplement broiler feed with 0.3% coriander seed (Saeid and Al-Nasry, 2010).
In the study conducted to determine the potential effect of coriander as growth promoting substance in one-day-old broiler chicks raised under summer conditions (32-36 °C) during 42 days. The birds were fed with experimental diets with 1.0, 2.0 and 3.0% of added coriander seed. According to the obtained results, it can be concluded that the inclusion of 2.0% coriander seed in the diet improves the final weight and weekly gain. Furthermore, food consumption and feed conversion were significantly higher in the 2.0% coriander seed when compared with other treatments. In the elevated ambient temperature, especially during last two weeks of the experiment, birds that were feed diet containing 2.0% coriander seed had improved their feed intake and weight gain. According to these results, authors concluded that the inclusion of 2.0% coriander seed could be used as a natural growth promoter and reduce heat stress via improving birds' immunity. Due to its appetizing effects, digestive enzyme function improved and nutrients absorption was more efficient, while antimicrobial activity boosted the immunity and consequently improved birds' performance (Hamodi et al., 2010) . A study was conducted in order to determine the potential of coriander seed as a natural growth promoting substance in quail nutrition. Three-day-old Japanese quails were fed with diets containing coriander seed of 0.5, 1.0, 2.0 and 4.0% inclusion levels. After a period of 42 days, the highest feed intake was observed in the 4.0% coriander group. The birds which had the diet containing 2.0% coriander seed showed the highest weight gain. The feed conversion ratio over the experimental period was significantly better in the group receiving 2.0% coriander seed than in the other treatments. The highest carcass yield and liver weight were also recorded in the 2.0% coriander group, while the lowest abdominal fat percenttages were present in the 1.0, 2.0 and 4.0% coriander groups. These results suggested that coriander seeds could be considered a potential natural growth promoter for poultry, and showed the best responses at a 2.0% level of inclusion . Apart from this, it was concluded that dietary supplementation with coriander seed would improve the quality of lipid carcass of quail by lowering saturated fatty acids proportions and by enhancing contents of polyunsaturated fatty acids, particularly of n-3 family ). The effects of using different levels of coriander oil on carcass traits, blood biochemical profile and immunity parameters of broilers were investigated. This study started with one-day-old broiler chicks. Experimental groups included control and supplementation with coriander oil in concentration of 0.75, 1.0, 1.5 and 2.0%. The results showed that the use of different levels of coriander oil had significant effects on food intake, weight improvement, average weight and feed conversion of broilers. The highest percent of breast and thigh were observed in the group supplemented with 2.0% of coriander oil. Coriander could stimulate the digestive system in poultry, improve the function of liver and increase the pancreatic digestive enzymes. Furthermore, the presence of antioxidants and phenolic substance in coriander oil may be the main cause of improvement in breast percent of broilers carcass. The serum total cholesterol, triglycerides and low density lipoprotein concentration were significantly reduced in 1.5% coriander oil supplementation (Jang, 2011) .
Fennel (Foeniculum vulgare Mill.)
Fennel seed usually contains between 2-6% of essential oil with trans-anethole as the main compound (Acimovic et al., 2015b) . In a study of the response of growing Japanese quail to meals enriched with different levels of fennel seeds (0.25, 0.50 and 0.75 g/kg), it was concluded that live body weight gain of quail chicks significantly increased. Feed diet containing 0.50 g/kg fennel seed recorded the best values of feed conversion ratio, net return as well as the highest value of economic efficacy among the experimental treatments (Mahmud, 2014 ).
The addition of fennel seed to the basal diet (0.5%) and the mixture of fenugreek and fennel (0.25% + 0.25%) can improve performance and health conditions in broiler chicks. Treatments containing medical plants showed better performance and lower total number of bacteria compared with the control. The weight and length of small intestine and carcass yield in birds fed with medicinal plants were higher than in the control (Saki et al., 2014 ).
Significant improvement in final body weight and feed efficiency were recorder when broiler chickens were feed with a fennel-added diet. In addition, chicks feed with fennel had a significantly higher number of red blood cells, hemoglobin and packet cell volume (Mohammed and Abbas, 2009 ). The antioxidative effect of fennel seed when used as a feed additive in comparison with the basal diet with conventional feed additives (antibiotic and probiotic) on the quality of chicken meat was studied. Birds which consumed fennel had the lowest oxidative products in their meat, while birds on an antibiotic had the highest. The results demonstrated that the basal diet and feed additives could change the oxidative stability of chicken meat, and fennel as a feed additive could improve the oxidative quality of chicken meat (Gharaghani et al., 2013).
CONCLUSIONS
Based on the available data it can be concluded that plants from Apiaceae family can be used as supplements in broiler chicken and Japanese quail nutrition. According to reports, caraway influences the productive performance and some blood parameters, while anise has antibiotic and coccidial effects, therefore they can be used as natural alternatives for synthetic antibiotics. Coriander stimulates the digestive system, as well lowers cholesterol and alters the fatty acid profile, so it can be used as a natural growth promoter in poultry production. Fennel improves performance and health conditions in broiler chicks, final body weight and the oxidative quality of meat. In general, plants from Apiaceae family have positive effects on many different functions in the poultry organism, but their use is still limited and requires further investigation. 
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